Brain-derived neurotrophic factor and neurotrophin-4/5 modify neurotransmitter-related gene expression in the 6-hydroxydopamine-lesioned rat striatum.
Disruption of dopaminergic neurotransmission in the striatum by neurotoxic lesions of the substantia nigra leads to increases in glutamic acid decarboxylase and proenkephalin messenger RNA expression, and to decreases in preprotackykinin (the precursor molecule for substance P) messenger RNA expression in the two populations of striatal medium-sized spiny projection neurons. These cells also express TrkB, the neurotrophin receptor for brain-derived neurotrophic factor and neurotrophin 4/5, and TrkC, the receptor for neurotrophin-3. Since there is some indication that exogenous brain-derived neurotrophic factor can exert neuromodulatory effects in the basal ganglia, we studied the effects of repeated intrastriatal injections of the four members of the neurotrophin family of neural growth factors, nerve growth factor, brain-derived neurotrophic factor, neurotrophin-3, and neurotrophin-4/5 on the expression of striatal neurotransmitter-related genes in the unilaterally 6-hydroxydopamine-lesioned rat using in situ hybridization histochemistry. We found that 4 micrograms/day of brain-derived neurotrophic factor or neurotrophin-4/5 when injected intrastriatally for eight consecutive days led to a normalization of the denervation-induced decrease of preprotachykinin messenger RNA when compared to animals injected with equivalent doses of nerve growth factor, neurotrophin-3, or vehicle. Neurotrophin-4/5 alone also normalized expression of messenger RNA encoding the 67 x 10(3) mol. wt isoform of glutamate decarboxylase, while none of the neurotrophins had a significant effect on preproenkephalin messenger RNA expression.(ABSTRACT TRUNCATED AT 250 WORDS)